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A special architecture using balance 
encoder and on-off-keying (OOK) 
decoder is proposed for optical 
code-division multiplexing system. 
Different channels can use a common 
code to encode the zero bits. The 
constant interference of the system 
makes the decoder simpler and faster. 
The performance of the proposed system 
is proved superior to that of the pure 
OOK system.
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工 (Wavelength-division multiplexing, 
WDM)技術之外，光分碼多工(Optical 
code-division multiplexing, OCDM) 技
術亦是漸獲重視的一個方向[1-9]。一
般光分碼多工系統中所採用的是















































以 下 我 們 以 修 正 式 質 數 碼
(modified prime codes, MPC)為例，對
所提出的光分碼多工系統進行分析。
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其中 ëxû 代表小於等於 x 的最大整
數。另外，每一群組中保留一個 MPC
做為共同的零碼。因此，每一通道受
到的干擾量可表示成 ii NNI -= 。當
傳送的位元是 1 的時候，臨界電路的
輸入可近似為 Poisson隨機變數，且其
平均值為 hfpTPpI cRi /)(1 += hm ；反
之，當傳送的位元是 0 的時候，臨界
電 路 的 輸 入 平 均 值 為
hfpTPI cRi /0 hm = 。前二式中的h、 PR、













=            (2)
最後，我們可推導出平均位元錯誤























































                (3)
3. 數值結果與討論
在圖 4中，我們以 p=5、 6.0=h 、
W1 m=RP 、 ns1.0=cT 和 波 長
1300=l nm 為參數畫出了共用零碼
系統 common-zero-code (CZC)與 OOK
系統的平均錯誤率。圖 4 中所評估的
OOK系統使用的是具有干擾評估單元























1. Y. H. Lee and M. H. Chen, 
“Multi-priority code set selection 
using genetic algorithm for 
FO-CDMA networks,” Submitted to 
Microwave and Optical Technology 
Letters
2. Y. H. Lee, “Design of 
quasi-synchronous parallel prime 
code,” Submitted to Microwave and 
Optical Technology Letters
3. Y. H. Lee and R. H. Wu, “Smart 
optical multiplexer for multimedia 
CDMA networks,” Submitted to 
Microwave and Optical Technology 
Letters
4. L. L. Jau and Y. H. Lee, “Optical 
code-division multiplexing systems 
using common zero code” Submitted 
to Microwave and Optical 
Technology Letters
5五、 參考文獻
1. P.R. Prucnal, M.A. Santoro, and T.R. 
Fan, Spread spectrum fiber-optic 
local area network using optical 
processing, J. Lightwave Technol., 
LT-4, (1986), 547-554.
2. J.A. Salehi, Code division 
multiple-access techniques in optical 
fiber networks¾Part I: Fundamental 
principles, IEEE Trans. Commun.,
37, (1989), 824-833.
3. T. Ohtsuki, K. Sato, I. Sasase, and S. 
Mori, Direct-detection optical 
synchronous CDMA systems with 
double optical hard-limiters using 
modified prime sequence codes, 
IEEE J. Selected Areas in Commun., 
14, (1996), 1879-1887
4. T. Ohtsuki, Channel interference 
cancellation using electrooptic 
switch and optical hardlimiters for 
direct-detection optical CDMA 
systems, 16, (1998), 520-526
5. C.L. Lin and J. Wu, Channel 
interference reduction using random 
Manchester codes for both 
synchronous and asynchronous 
fiber-optic CDMA systems, 18, 
(2000), 26-33.
6. H.M.H. Shalaby, Synchronous 
fiber-optical CDMA systems with 
interference estimators, J. Lightwave 
Technol., 17, (1999), 2268-2275.
7. C.S. Weng and J. Wu, Perfect 
difference codes for synchronous 
fiber-optic CDMA communication 
systems, J. Lightwave Technol., 19, 
(2001), 186-194.
8. S. Zahedi and J.A. Salehi, Analytical 
comparison of various fiber-optic 
CDMA receiver structures, J. 
Lightwave Technol., 18, (2000), 
1718-1727.
9. W.C. Kwong, P.A. Perrier, and P.R. 
Prucnal, Performance comparison of 
asynchronous and synchronous 
code-division multiple-access 
techniques for fiberoptic local area 
networks, IEEE Trans. Commn., 39, 
(1991), 1625-1634.
6圖 1. 光分碼多工系統
圖 2. 編碼器架構  
圖 3. 解碼器架構
7圖 4. 共用零碼(CZC)系統與 OOK系統的錯誤率比較
圖 5. 具干擾評估單元的 OOK解碼器
8圖 6. 810-£BER 條件下，CZC系統和 OOK系統的最大通道數
